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Abstract: This study aims to determine the quality of Discovery Learning Student 
Worksheets to improve students' critical thinking skills and increase students' Critical 
Thinking Skills on chemical equilibrium material. This study uses research development 
methods with the design of the Borg and Gall models. The samples in this study were 140 
students of Al-Falah Islamic Senior High School Aceh Besar to develop Student Worksheets 
and 61 people of IT Al-Fitiyan Senior High School to implement Discovery Learning 
Student Worksheets. The instruments used were questions and student response 
questionnaires. The data analysis technique uses the percentage equation and analysis of 
students' critical thinking skills improvement using the N-gain equation and independent-
sample t-test. The results showed that the quality of the Discovery Learning Student 
Worksheets could improve students' critical thinking skills on chemical equilibrium 
material, as evidenced by the results of the quality assessment of the Discovery Learning 
Student Worksheets from the validation results obtained an average of 79% with a decent 
category. The analysis of students' critical thinking skills proves that there is a difference in 
the average critical thinking skills of students before and after applying the Discovery 
Learning Student Worksheet on chemical equilibrium material with a Sig value. (2-tailed) < 
0.05. The results obtained prove that the use of Discovery Learning Student Worksheets is 
better than conventional Student Worksheets in improving students' Critical Thinking 
Skills. 
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Chemistry learning in Aceh Besar district is 
currently known to be still not optimal. This is 
evidenced from the chemistry national exam data for 
the last three years from 2016/2017, 2017/2018 to 
2018/2019 academic years, namely 43.65, 40.47, and 
45.05. Based on national exam data for the 2018/2019 
academic year, it is known that chemical equilibrium is 
one of the chemistry learning materials, which is still 
relatively low, with an average value of 20.53. This 
achievement is relatively low when compared to the 
national value, which is around 31.54 (Puspendik, 
2019). The influence of learning outcomes can cause the 
low value of the national exam. 
Based on observations that have been made on 
July 16, 2019, at Al-Falah Islamic Senior High School 
Aceh Besar, the activities of students during teaching 
and learning still look less active. The learning process 
still tends to be centered on the teacher while students 
only listen and record what the teacher says so that the 
interaction still looks passive. The observations also 
show that the daily test scores of students on the 
chemical equilibrium material for the 2018/2019 
academic year even semester are still low compared to 
the minimum completeness criteria for the subjects, 
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which is 65. The students' daily test passing rate is 
based on the minimum completeness criteria values 
ranging from 48% so that they can conclude that 
students' learning outcomes on this material are not 
optimal. An alternative that teachers can use to 
improve learning outcomes is to develop students' 
critical thinking skills. Amijaya et al. (2018) stated that 
Critical Thinking Skills could improve student learning 
outcomes. Critical Thinking Skills can be applied with 
the help of appropriate learning models, one of which 
is discovery learning. 
Discovery Learning learning model is one of the 
learning references that does not only explore 
theoretical subject matter but also proves concepts 
through discovery and develops students' thinking 
skills to be skilled, independent, able to find new 
concepts and relate them to what has been learned and 
improve understanding through the scientific method 
(Donuk, 2016). The Discovery Learning model 
effectively increases active learning because it can 
integrate new information obtained until they find the 
right knowledge (Rahman & Hi, 2017). 
Based on research conducted by Farid (2018) that 
learning using the Discovery Learning model can 
improve student learning outcomes. The Discovery 
Learning Model Nugrahaeni et al. (2017) mentioned 
that there was an increase in student learning outcomes 
after the Discovery Learning learning model was 
applied. In the development of discovery learning-
based Student Worksheets, participants are not given 
initial information first, so that students who find the 
information are based on the instructions contained in 
the Student Worksheet, which aims to find an answer 
to a problem that they do not know (Ariani & 
Meutiawati, 2010, 2020). The Student Worksheet which 
is commonly used by chemistry teachers at Al-Falah 
Islamic Senior High School only contains material and 
questions so that it does not support students' critical 
thinking skills. Therefore, a Discovery Learning 
Student Worksheet will be developed which is 
expected to improve students' critical thinking skills. 
The results of previous studies prove that the use 
of Student Worksheets with discovery learning models 
can improve critical thinking skills because Student 
Worksheets are interesting learning media, making 
students active in participating in the learning process 
and working together in groups (Rahayuningsari et al., 
2020). Discovery learning is learning that emphasizes 
direct experience, and students organize the learning 
materials they learn in a final form that is in accordance 
with the level of progress of students' thinking without 
having to always rely on learning theories in textbooks 
(Fadila & Taufik, 2020). 
The Discovery Learning learning model is a 
learning model that provides opportunities for students 
to build their own understanding (Qurniati et al., 2015). 
Based on several advantages of the discovery learning 
model, to improve students' understanding of the 
chemical concept of chemical equilibrium material, the 
Discovery Learning Student Worksheet is considered 
suitable as a teaching material that plays an important 




This study uses research and development 
methods. Needs analysis is carried out using survey or 
qualitative methods that are very necessary to produce 
the products needed appropriately so that it will be 
useful for the wider community in particular. The 
product produced in this study is the Discovery 
Learning Student Worksheet. The research design used 
the Borg and Gall model. The stages are (1) research 
and initial data collection; (2) planning; (3) initial 
product development; (4) initial trial; (5) product 
revision for the main product; (6) field trials (I); (7) 
product revision to prepare operational products; (8) 
field trials (II) of the revised product; (9) final product 
revision; and (10) product implementation (Borg and 
Gall, 1989). 
The types of research conducted in this study are 
quantitative and qualitative. The combination of 
quantitative and qualitative research is used so that 
researchers obtain complete, valid, reliable, and 
objective data and information. The population in this 
study were all students of class XI MIA at two Senior 
High schools in Aceh Beser. There are 180 MIA 
students in Alfalah Senior High School from 6 classes 
and 90 students in class XI MIA at It Al-Fitiyan Senior 
High School from three classes for the 2020/2021 school 
year. Sampling was carried out by purposive sampling, 
namely in the form of a sample target based on the 
equation of the low percentage of national exam scores 
in chemistry lessons on chemical equilibrium material 
indicators at the Senior High School in Aceh Besar 
district. The sample in this study was the students of 
Islam Al-Falah Senior High School Aceh Besar as many 
as 140 students for the development of Student 
Worksheets and IT Al-Fitiyan Senior High School as 
many as 61 students for the implementation of the 
Discovery Learning Student Worksheets, which had 
been developed with the aim of improving thinking 
skills student critical. From 60 students, 31 students 
will be used as experimental class and 30 students in 
the control class. 
The instruments used in this study were 
questions and student response questionnaires. The 
data collection procedures to determine students' 
critical thinking skills through the development of 
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Discovery Learning Student Worksheets by providing 
pretest and posttest during the learning activities. The 
data analysis technique in this study was to analyze the 
feasibility of the Student Worksheet using the 
percentage equation. Next, analyze the improvement of 
students' critical thinking skills using the N-gain 
equation and the average difference of the independent 
sample t-test. The prerequisite test in the independent 
sample t-test consists of the Kolmogorov-Smirnov 
normality test and the homogeneity test. 
 
Result and Discussion 
 
Development of Discovery Learning-Based Student 
Worksheets 
The stages of developing the Discovery Learning 
Student Worksheet in this study used the ten-step Borg 
& Gall model. The activity steps include; 1) collecting 
initial information, 2) learning planning 3) developing 
initial product drafts, 4) piloting initial drafts, 5) 
revising initial products, 6) field trials I, 7) revising 
products, 8) field trials II, 9) Revising the final product, 
and 10) mass production or product implementation. 
 
Gather initial information 
The process of developing the Student 
Worksheet in the early stages is collecting initial 
information. Information collection is carried out 
through observation activities to schools to find out 
learning problems. Based on the information obtained 
that teaching materials so far have only been based on 
textbooks, but the use of student worksheets does not 
apply the steps of an interesting learning model, so 
there are still some students who do not think critically, 
creatively, and lack independence in learning. 
The lack of use of Student Worksheets in schools 
is one of the obstacles faced by students in their ability 
to understand scientific theories or concepts clearly. 
The Student Worksheet's function and purpose are to 
make it easier for students to understand a concept or 
material, activate it in the learning process, train to find 
and develop process skills, and guide the learning 
process. According to Diani et al. (2019), The Student 
Worksheet is a sheet containing questions that direct 
students to understand the concepts contained in the 
material so that it is easier for students to write 
important concepts in mind mapping. 
 
Lesson planning 
Based on the results of previous observations, 
one of the learning resources that must be developed to 
assist and facilitate teaching and learning activities is to 
form effective interactions between students and 
educators and increase student activity through the 
application of Student Worksheets. The purpose of the 
planning stage is to design student worksheet formats 
for learning. Student Worksheet Development aims to 
develop new student activity sheets or improve 
existing ones. When designing Student Worksheets, it 
is necessary to pay attention to several factors, namely 
the level of students' reading ability and students' 
knowledge. Students are expected to be able to learn 
independently with the Student Worksheet that the 
teacher has designed. The teacher becomes a facilitator 
when students play an active role in learning the 
material. 
According to Lestari et al. (2019), to produce 
innovative and creative Student Worksheets, it is 
necessary to pay attention to the steps in preparing a 
good Student Worksheet. The steps for preparing the 
Student Worksheet are: (a) conducting curriculum 
analysis; (b) compiling a map of Student Worksheet 
needs (c) determining the title of the Student 
Worksheet and (d) writing the Student Worksheet 
Zammiluni et al. (2018) said that the Student Worksheet 
is a learning component that is based on the 2013 
curriculum, so the use of the Student Worksheet will 
not give satisfactory results without using a learning 
model in learning activities. This Student Worksheet 
consists of an introduction in the form of concepts 
related to project assignments, questions related to 
science concepts, modifications to be carried out, work 
procedures (students are asked to carry out practical 
activities according to the Discovery Learning steps. 
 
Early product draft development 
The design of developing the structure of the 
Student Worksheet is adjusted to the structure of the 
Student Worksheet according to the Ministry of 
National Education (2006), namely a good structure 
that includes titles, study instructions, competencies 
achieved, supporting information, tasks, and work 
steps. Some of the product drafts of discovery learning-











Figure 1. Student Worksheet Draft (a) cover, (b) instructions, 
(c) Basic Competencies, (d) supporting information 
(stimulus), and (e) assignments (exercise) 
 
Initial draft trial 
At the initial draft trial stage, to ensure the 
quality of Discovery Learning-based Student 
Worksheets in improving students' critical thinking 
skills, it is necessary to carry out a validation process 
for material experts and media experts. The validity of 
the Student Worksheet can be seen from two things, 
namely the validity of the content (relevancy) and the 
validity of the construct (consistency). The validation 
of the Student Worksheets was carried out on three 
material expert validators so that this Student 
Worksheet was appropriate to be used as teaching 
material for research. The validation process consists of 
several aspects of the assessment including; 
completeness of the material, accuracy, timeliness, and 
fitness for purpose. The results of the expert's 
correction will be used as the basis for revising the 
Student Worksheet so that this Discovery Learning-
based Student Worksheet is appropriate to use. The 
Discovery Learning-based Student Worksheet 
assessment can be feasible after an expert carries out 
the validation process. As for several revisions that 
must be corrected by the expert so that the Student 
Worksheet can be used, it can be seen in Table 1. 
 
Table 1. Revision of the design of the Student Worksheet during the validation process 
No Revision of Student Worksheet Design Results 
1 The depth of the concept is sufficient to achieve 
the learning objectives but not optimally 
Improvements were made by clarifying the concept and adjusting 
it to the learning objectives 
2 Teaching materials have not been entirely 
associated with the latest scientific developments 
Provide some stimulus by relating phenomena in everyday life 
3 The material presented has not completely 
provided the direct experience to students 
Give examples related to students' experiences in everyday life 
4 The material presented has not fully developed 
process skills 
Clarify the concept of the material in order to develop students' 
science process skills 
5 The material presentation is deepened so that it 
can stimulate students to make observations and 
discoveries 
Provide several stimuli and examples that are in accordance with 
the material so that students are interested in making observations 
and discoveries 
6 The presentation of the material is deepened to 
show that chemistry does emphasize not only the 
product but also the process 
Material deepened 
7 Creating a source for each image in the Student 
Worksheet 
All images are sourced 
 
 Table 1. shows improvements from material 
experts on Discovery Learning-based Student 
Worksheets. Based on the results of the overall 
validation, the Student Worksheet is suitable for use. 
However, some suggestions and comments from the 
validator should be discussed in more depth and 
adjusted to the learning objectives. However, overall, 
the Student Worksheet is appropriate to be used as 
teaching material in this study. To find out the 
percentage of the quality assessment of the Discovery 
Learning Student Worksheet from the validation test 
results, it can be seen in Table 2. 
 
Table 2. Analysis of the quality assessment of 
Discovery Learning Student Worksheets from experts 
No Aspect Percentage criteria  
1 Material equipment 82 Very Worthy 
2 Accuracy 84 Very Worthy 
3 Update 73 Worthy 
4 Fit for purpose 77 Worthy 
Average 79 Worthy 
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Table 2 shows the results of the validation 
assessment of the quality of teaching materials in the 
form of Discovery Learning Discovery Student 
Worksheets. Based on the results of the analysis of the 
quality assessment of Discovery Learning Student 
Worksheets from the validation test results obtained an 
average of 79% with a decent category. The results 
obtained prove that Discovery Learning Student 
Worksheets can be developed as teaching materials to 
improve students' critical thinking skills. 
After knowing the results of the content 
validation on the Discovery Learning Student 
Worksheet, then to measure students' critical thinking 
skills through the application of the Discovery Learning 
Student Worksheet, the instrument used was a matter 
of Critical Thinking Skills. The material expert 
validation process is first carried out to determine the 
feasibility of the Critical Thinking Skills questions used 
in this study. Three chemists carried out the validation 
process. Based on the results of Aiken's analysis 
(Azwar, 2018), from the thirty questions, the overall 
Critical Thinking Skills question can be interpreted as a 
fairly high coefficient. In this case, it can be concluded 






Revise the initial product 
Based on the initial draft test results of the 
Discovery Learning-based Student Worksheet, there 
were several improvements from the expert validation 
test results. Several improvements to the Student 
Worksheet product after validation were carried out in 
accordance with the direction of material experts, 
including; deepening the material more clearly, linking 
the material with the concept of novelty, the material 
presented has been able to stimulate students, as well 
as the linkage of the material with phenomena in 
everyday life and using sources in each picture. 
 
Field trial I 
The first field trial was carried out after the 
product validation process for the Student Worksheet. 
The first trial activity was carried out from 15 to March 
22, 2021. The field trial was carried out on a small 
sample of 60 Islam Al-Falah Senior High School class 
XII students. 
In the field trial stage 1, they also distributed 
response questionnaires to the 60 students. The 
purpose of distributing this questionnaire is to 
determine student responses to the Discovery Learning 
Student Worksheet application, which was carried out 
in the field trial phase I. The results of the student 
response analysis in the first field trial can be seen in 
Table 3. 
Table 3. Results of Student Response Analysis Field Trial 1 
No Item Average Student Response 
1 Student worksheets use easy-to-understand language 59.0 Negative 
2 The Student Worksheet uses sentences that do not cause double meaning 64.0 Positive 
3 The activity instructions in the Student Worksheet are clear, making it easier for me to 
carry out all activities 
65.3 Positive 
4 The choice of font, size, and space used makes it easier for me to read the Student 
Worksheet 
62.3 Positive 
5 At the beginning of learning using this student worksheet, there is something that 
interests me 
57.0 Negative 
6 The presentation style of this Student Worksheet is boring 75.7 Positive 
7 On every page, there are words or sentences that I don't understand 66.0 Positive 
8 In this lesson, I often state questions in the form of pictures, sketches, or diagrams 81.0 Very Positive 
9 A variety of activities, assignments, practice questions, illustrations, and others help 
me to develop my chemistry skills 
79.3 Positive 
10 When studying, I always re-examine the results of the work I get and make 
conclusions according to the problem asked 
71.3 Positive 
11 From every activity in this Student Worksheet, I can conclude and take important ideas 
about chemical equilibrium material 
54.3 Negative 
12 I can relate the contents of this Student Worksheet with things I have seen, done, or 
thought about in my daily life. 
61.0 Positive 
13 I am able to make chemical models from problems in the form of descriptions and 
story problems 
43.7 Negative 
14 I can gain knowledge by following a series of activities in the student worksheets 61.0 Positive 
15 As I learn to use this Student Worksheet, I believe that I can study its contents well 55.3 Negative 
16 After studying the chemical equilibrium material using this Student Worksheet, I 
believe that I will succeed in the test 
61.7 Positive 
17 The contents of this Student Worksheet are very useful for me 59.0 Negative 
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No Item Average Student Response 
18 There is no material in this Student Worksheet that I understand 65.0 Positive 
19 I like to learn chemistry, especially chemical equilibrium using this Student Worksheet 62.3 Negative 
20 Fill in this Student Worksheet according to my interests 60.7 Positive 
Overall Average 63.0 Positive 
 
 Table 3 shows the results of the analysis of 
student responses to the Discovery Learning Student 
Worksheet test results on a small sample. Based on the 
results of the data analysis, we obtained an overall 
average score of 63.0, including the positive category. 
However, the results of the analysis of student 
responses per item are still in the negative category. 
 
Doing product revision 
Based on the results of field trial 1, on a small 
sample of 60 students, there are still some 
improvements to the Student Worksheet in accordance 
with the results of the student responses. Some 
improvements or revisions to the phase 1 field trials 
include: (1) Discovery Learning Student Worksheet 
language does not use easy-to-understand language; (2) 
Discovery Learning Student Worksheets are of no 
interest to students; (3) The activities in the Discovery 
Learning Student Worksheet are inconclusive, and 
important ideas are taken about chemical equilibrium 
material; (4) Students have not been able to make 
questions in the form of descriptions and story 
questions; (5) There are still students who have not 
been able to use the Discovery Learning Student 
Worksheet; (6) There are still some students who find 
the contents of the Discovery Learning Student 
Worksheet less useful. Based on the results of the 
students' responses, it is necessary to make 
improvements for field trials II. 
 
Field trial II 
The second field trial was carried out on 80 
students of class XI at Islam Al-Falah Senior High 
School and IT Al-Fityan Senior High School. The 
purpose of testing a large sample is to determine the 
feasibility of the Discovery Learning Student 
Worksheet on the chemical equilibrium material. To 
find out the results of the analysis of students' answers 
to the application of the Discovery Learning Student 




Table 4. Results of Student Response Analysis Field Trial II 
No Item Average Student Response 
1 Student activity sheets use language that is easy to understand 84.3 Very Positive 
2 The Student Worksheet uses sentences that do not cause double meaning 90.5 Very Positive 
3 The activity instructions in the Student Worksheet are clear, making it easier for me 
to carry out all activities 
84.8 Very Positive 
4 The choice of font, size and space used makes it easier for me to read the Student 
Worksheet 
84.5 Very Positive 
 
5 At the beginning of learning using this student worksheet, there is something that 
interests me 
86.8 Very Positive 
6 The presentation style of this Student Worksheet is boring 81.0 Very Positive 
7 On every page, there are words or sentences that I don't understand 94.3 Very Positive 
8 In this lesson, I often state questions in the form of pictures, sketches, or diagrams 91.8 Very Positive 
9 A variety of activities, assignments, practice questions, illustrations, and others help 
me to develop my chemistry skills 
92.0 Very Positive 
10 When studying, I always re-examine the results of the work I get and make 
conclusions according to the problem asked 
93.0 Very Positive 
11 From every activity in this Discovery Learning Student Worksheet, I can conclude 
and take important ideas about chemical equilibrium material. 
93.5 Very Positive 
12 I can relate the contents of this Discovery Learning Student Worksheet to things I 
have seen, done, or thought about in my daily life. 
94.0 Very Positive 
13 I am able to make chemical models from problems in the form of descriptions and 
story problems 
95.8 Very Positive 
14 I can gain knowledge by following a series of activities in the student worksheets 94.3 Very Positive 
15 As I learn to use this Discovery Learning Student Worksheet, I believe that I can 
study its contents well 
95.5 Very Positive 
16 After studying the chemical equilibrium material using this Discovery Learning 
Student Worksheet, I believe that I will succeed in the test 
94.3 Very Positive 
17 The contents of this Discovery Learning Student Worksheet are very useful for me 95.8 Very Positive 
18 There is no material in this Discovery Learning Student Worksheet that I understand 93.8 Very Positive 
19 I enjoy learning chemistry, especially chemical equilibrium using this Discovery 94.8 Very Positive 
Jurnal Penelitian Pendidikan IPA (JPPIPA) October 2021, Volume 7, Issue 4, 707-711 
 
713 
No Item Average Student Response 
Learning Student Worksheet 
20 The contents of this Discovery Learning Student Worksheet are according to my 
interests 
95.5 Very Positive 
Overall Average 91.5 Very Positive 
 
 Table 5 shows the results of the student response 
analysis in the second field trial with a sample of 80 
people. Based on the results of the data analysis, the 
average student overall obtained a score of 91.5 in the 
very positive category. This proves that the Discovery 
Learning Student Worksheet model is suitable for mass 
production. 
 
Revise the final product 
Based on the results of the field trial II on a large 
sample of 80 students, it can be concluded that the 
average student responded very positively to the 
implementation of the Discovery Learning Student 
Worksheet. This second field trial results prove that the 
development of the Discovery Learning Student 




Based on the validation test results on two 
validators at the material expert, it proved that the 
results of the validation of the content of the questions 
in each of the assessed aspects could be interpreted all 
the assessment items of the Discovery Learning Student 
Worksheet can be used to improve students' Critical 
Thinking Skills. 
 
Results of Analysis of Students' Critical Thinking 
Skills 
Critical thinking skills are an individual's 
competence in conceptualizing, analyzing, 
synthesizing, and evaluating to reach answers or 
conclusions (Changwong, 2018). This study's critical 
thinking skills were measured in five of the six 
indicators proposed by Focione (2015), including; 
interpretation, analysis, conclusion, evaluation, 
explanation, and self-regulation. 
The improvement of students' critical thinking 
skills before and after applying the learning treatment 
can be analyzed using the N-gain equation. The results 
of the analysis of the increase in Critical Thinking Skills 
of students in the experimental class and control class 
in more detail can be seen in table 5. 
 
Table 5. Results of Analysis of Students' Critical 
Thinking Skills Improvement 
Classes Pretest Posttest N-gain Category 
Experiment 51 78 0.54 medium 
Control 50 65 0.30 low 
 
Table 5 shows the analysis results of increasing 
students' Critical Thinking Skills in the experimental 
and control classes. Based on the results of the analysis, 
it was obtained that the average increase in students' 
Critical Thinking Skills after applying the Discovery 
Learning Student Worksheet was higher than in the 
control class using conventional Student Worksheets. In 
line with research conducted by Syamsu (2020), which 
states that learning activities through Discovery 
Learning Student Worksheets are able to recognize and 
distinguish the causes and effects of a complex 
scenario, analyze incoming information, identify 
patterns or relationships, and identify or formulate 
questions. Hilmi et al. (2017) & Masril et al. (2019) also 
say that the Discovery Learning learning model can 
help students build knowledge independently through 
various activities based on existing prior knowledge. 
Hypothesis testing was conducted to determine the 
average difference between students' Critical Thinking 
Skills in the experimental and control classes. 
Hypothesis testing was used in the form of an 
independent sample t-test. The prerequisites for 
conducting hypothesis testing consist of; normality test 
and homogeneity test. Normality test aims to 
determine whether the data used is normally 
distributed or not. Normality test used in the form of 
Kolmogorov-Smirnov.  
The results of testing the hypothesis to determine 
the average difference in students' Critical Thinking 
Skills before and after applying the experimental class 
and control class learning treatment can be seen in 
Table 6 below. 
 
Table 6. Results of Hypothesis Testing Analysis 
No Classes Normality* Homogenity** Significance*** 
1 Experiment 0.200 > 0.05 (normally distributed) 
0.648 > 0.05 homogeneous 0.000 < 0.05 (significan-tly different) 
2 Control  0.200> 0.05 (normally distributed) 
 Keterangan: 
 *) = Smirnov (normally distributed, sig value > 0.05, =0.05) 
 **) =Test of Homogeneity of Varians (homogeneous, sig value > 0.05, =0.05) 
 ***) =Independent Sample t Test (signifikan, sig < 0.05, =0.05) 
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The independent-sample t-test results in the 
experimental class and control class obtained the value 
of Sig. (2-tailed) 0.000. If the value of Sig. (2-tailed) < 
0.05, then there is a significant difference between 
students' Critical Thinking Skills in the experimental 
and control classes. This proves that there is a 
difference in the average critical thinking skills of 
students after applying the Discovery Learning Student 
Worksheet in the experimental class compared to the 
conventional Student Worksheet in the control class. 
This is in accordance with research conducted by 
Izzatunnisa et al. (2019) that discovery learning-based 
Student Worksheets are best applied in the chemistry 
learning process because the Student Worksheets have 
been integrated with the stages of discovery learning 
and are able to increase student participation during 
the learning process learning, train and develop 
students' critical and creative thinking, train and 
develop students' procedural knowledge, and can 
shape and develop students' scientific literacy skills. 
To find out the average increase in the Critical 
Thinking Skills of the indicator students in the 




Figure 2. Results of the Analysis of the Average Critical 
Thinking Skills of the Experimental Class indicator students 
Experimental class indicators 
 
Figure 2 shows the results of the analysis of the 
Critical Thinking Skills of the indicator students in the 
experimental class. The analysis results showed that 
after implementing learning activities using the 
Discovery Learning Student Worksheet, there was an 
increase in students' Critical Thinking Skills in each 
indicator compared to before implementing it. This 
proves that the Discovery Learning Student Worksheet 
is able to improve students' Critical Thinking Skills. 
Similar research results were stated by Rahman et al. 
(2021) that Discovery Learning is learning that 
emphasizes critical thinking processes during learning 
so that their thinking abilities can be used optimal 
because by applying Discovery Learning learning, 
students are required to be active and find their own 
answers to a problem so that students' thinking skills 
can be used well. 
Similar research results: Hasanah et al. (2018) 
that the implementation of Discovery Learning learning 
in classroom learning is in the high category, shown in 
the Discovery Learning model syntax, which can be 
trained in elaboration thinking skills. Jannah et al. 
(2021) also said that the Discovery Learning model 
could improve reasoning, think freely, and have skills 
in finding a concept. Furthermore, to find out the 
average results of the indicator students' Critical 
Thinking Skills can be seen in Figure 3. 
 
 
Figure 3. The results of the analysis of the average critical 
thinking skills of students in the control class indicator 
 
Figure 3 shows the results of the analysis of the 
average Critical Thinking Skills of the indicator 
students in the control class. Based on the results of the 
analysis of the Critical Thinking Skills of the students in 
the control class, it was proven that the average of the 
students' Critical Thinking Skills was an indicator 
lower than that of the experimental class. This proves 
that the Discovery Learning Student Worksheet is 
better applied than the conventional Student 
Worksheet. After knowing the average results of the 
pretest and posttest Critical Thinking Skills indicators 
in the experimental class and control class, it can also 
be seen the results of increasing students' Critical 
Thinking Skills through the analysis of the N-gain 
equation. The results of the N-gain analysis of the 
Critical Thinking Skills indicator, in more detail, can be 
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Table 7. Results of Analysis of Students' Critical Thinking Skills 
No Question Number Indicator N-gain Experiment  Category N-gain Control Category 
1 CTS 1: 1,2,3 Interpre-tation 0.58 medium 0.16 low 
2 CTS 2: 4,5,6 Analisys 0.45 medium 0.29 low 
3 CTS 3: 7,8,9,10 Conclu-sion 0.55 medium 0.37 medium 
4 CTS 4: 11,12,13,14 Evalua-tion 0.60 medium 0.27 medium 
5 CTS 5: 15,16 Explana-tion 0.55 medium 0.37 medium 
6 CTS 6: 17,18,19,20 Self-regulation 0.62 medium 0.34 medium 
 
Based on table 7, the average N-gain of students' 
Critical Thinking Skills through the Discovery Learning 
Student Worksheet application on each indicator is 
included in the medium category. In comparison, the 
control class is included in the low and medium 
categories. The results obtained prove that the increase 
in Critical Thinking Skills of students in the 
experimental class is higher than in the control class. 
This is because in accordance with the opinion 
expressed by Andayani (2020) that the Discovery 
Learning model is a learning activity that emphasizes 
the ability of students to actively and independently 
prove hypotheses. Khasani et al. (2019) say that 
students' Critical Thinking Skills can be formed due to 
the construction of the student learning process, which 





Based on the results of previous research, it can 
be concluded that the quality of the Discovery Learning 
Student Worksheet can improve students' critical 
thinking skills on chemical equilibrium materials. This 
is evidenced by the results of the quality assessment of 
the Discovery Learning Student Worksheet from 
validation results obtained an average of 79% with 
eligible categories. The analysis of students' critical 
thinking skills proves a difference in the average critical 
thinking skills of students before and after applying the 
Discovery Learning Student Worksheet on chemical 
equilibrium material with a Sig value. (2-tailed) < 0.05. 
The results obtained prove that the use of Discovery 
Learning Student Worksheets is better than 
conventional Student Worksheets in improving 
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